ABSTRACT
Introduction
Synthesis of highly fluorescent derivatives with extended rc-conjugation continues to arouse strong interest because of their applications as sensors and biosensors, electroluminescent materials, lasers, and other optoelectronic devices. 1 4 Various classes and various strategies have been adopted to reach this goal. 1.5 8 Fused N-heterocyclic rings offer very interesting optical properties. Pyrrolodiazine (PD) derivatives represent such a class (containing both a rc-excessive pyrrole and a rc-deficient diazine ring with one bridgehead nitrogen), being a 'pure' blue-emitting mOiety.6,7 The absorption and fluorescence spectra of N-heterocycles are solvent sensitive and depend, on one hand, on the nature of the substituents at the heterocycle, and on the other hand, on the positions of the substituents. Investigations on the synthesis of new blue luminous materials for applications in electroluminescent displays have attracted great attention, but there are very few single component deep blue-and pure red-emitting dyes.1.2 Because of the industrial demand,9 it is still essential to find molecules, which exhibit high fluorescence, * Ref. 7.
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Microwave irradiation became a new trend in organic chemistry offering a versatile and facile pathway in a large variety of syntheses. lO ,ll So far, few studies have been reported regarding dipolar cydoaddition reactions of dazinium ylides and most of these have been conducted by our group?·12 As a part of our work in the field of blue luminous materials for practical applications,7 we decided to study the relationship between optical properties and structure (the effect of substituents and conjugation), and to develop efficient, general and environmentally friendly methods for preparation of these derivatives using MW technologies.
Results and discussion
Considering the pyrrolopyridiazine (PP) moiety responsible for blue fluorescent properties,6,7 a rational design showed that the most suitable and accessible modification can be done on 3,4-position of the pyridazine (PY) heterocycle (expansion of the rc system conjugation with a benzene ring) and the 5-, 6-and 7-positions of the pyrrolo (PYR) ring (ester, amide or ketone substituents; with or without double bond in 4a, 5-and 6,7-positions) . In equal measure our interest was to study the influence of these modifications concerning the synthesis.
f. R1=CsH4Me4; R2: Me Scheme. 1. Cyloaddition reactions of dazinium ylides with alkynes (pathways i and ii) and alkenes (pathways iii and iv), under microwaves and classical heating conditions. The reaction mechanism occurs as a typical Huisgen [3+2] dipolar cycIoaddition. When alkynes are used as dipolarophiles (pathways i, ii), the PO moieties 2 and 3 are obtained. As intermediates are obtained the dihydropyrrolodazine derivatives 2' and 3', which have a greater tendency towards dehydrogenation leading to fully aromatised POs, thermodynamically more stable (with the exception of compound 2g, which undergo an intramolecular rearrangement). In the case of alkenes (pathways iii, iv), the reactions occur differently according to the R-substituent and dipolarophiles structure, the first factor being determined. Thus, when R is an amide moiety the cycIoaddition stops at the tetrahydro-pyrrolodazine 4b,e stage. When R is an ester moiety the cycloaddition is followed by an oxidative dehydrogenation of the full power of the magnetron (800 W). Table 1 lists optimised conditions we employed, under MW irradiation as well as under classical heating.
As indicated in Table 1 , under MW heating the reaction times decrease dramatically (from several hours to 5 min) and, the amount of solvent used is at least 5-fold less (see Experimental), so these reactions may be considered as environmentally friendly. Most remarkably the yields are higher with the use of MW heating, sometimes substantially (by almost double). We could also notice that the yields are higher when the substituent from the seventh position is an ester or amide group. A certain influence concerning yields between rY/PH heterocycle or between double/triple bound dipo\arophiles is difficult to be determine. In the next stage of our work, we studied the absorption and emission spectra of the obtained compounds. The spectra of all the compounds were recorded in ethanol, chloroform and cyclohexane solutions at room temperature. Relative quantum yields were determined by using anthracene in ethanol (rp=0.27 at 25 oC)P The studied PDs, although relatively similar in molecular structure, exhibit clear differences in their experimental absorption and emission spectra, as summarised in Table 2.   Table 2 Am'" (nm) of absorption spectra, fluorescence spectra and relative quantum yields (%) onD compounds [2] [3] [4] [5] Compound Fluorescence (Am",. nm) Absorption (Am"" nm) (quantum yields (%) As expected, conjugation is determined concerning fluorescence and quantum yields. As shown in Table 2 , fully aromatised and conjugated pyrrolo-PY (2a-c and 3a-c) are very intense blue emitters (Amax of fluorescence around 415-435 nm, Amax of absorption around 340-370 nm) and extremely high quantum yield (up to 90%), partially saturated dihydropyrrolo-PY (5a-d) are redshifted (Amax of fluorescence around 425-435 nm, Amax of absorption around 470-510 nm) and have a Iow quantum yield (around 5-40%), while tetrahydro-pyrrolodiazine (4b,c) have a negligible quantum yield (les than 5%), the fluorescence are even more redshifted (Amax of fluorescence around 427--442 nm) and, intriguing, the absorption if blue-shifted Omax of absorption around 304-326 nm), Scheme 2.
However, fully aromatised pyrrolo-PH (2h and 3g-i) have an unexpected behaviour. Even so they are very intense blue emitters (Amax of fluorescence around 430-448 nm), they have a negligible quantum yield (less than 10%)alld an unusual blue-shiftedabsorptioll (Amax of absorption around 314-322nm). This is very unusual because normally extension of conjugation should have an opposite effect: a red-shift in absorption and increasing of quantumyield. 1 We presume that this is a question of aromaticity mostly (n-stacking interactions, favourable or unfavourable, could play a role). Unless the pyrrolo-PH have a more extended conjugated system (three rings compared with pyrrolo-PY "vith only two), the pyrroIopyridazine unit is more delocalised in pyrrolo-PY compounds (resonance structure I). The resonance structure 11 will have a major contribution to the structure of pyrroIo-PH, due to the strong tendency of the fused benzene ring to remain aromatic. Consequently, the delocaIisation in pyrrolo-PH compounds will decrease and they will appear blue-shifted in absorption spectra. Similar consideration has been published for related cases. The data from Table 2 indicates also a certain influence of the substituents, those ones from position 7 being crucial for fluorescence.
When the substituent is an ester or amide group the pyrrolo-PY compounds have an intense blue fluorescence and a very high quantum yield. When the substituent is a ketone the pyrrolo-PY compounds still are blue emitters (red-shifted, Amax of fluorescence around 430-450 mn) but the quantum yield is negligible. Again, a feasible explanation should be related to the conjugation: pyrrolo-PY compounds bearing esters (amide, respectively) in position 7 have a stronger conjugation compared with those ones bearing a keto-moiety.
The number of the substituents from the pyrrolo ring doesn't seem to play an important role with regard to the fluorescence properties. Data from Table 2 indicates that both classes of compounds, with three or two substituents (e.g., 2a-c vs 3a-c), have almost the same fluorescent properties (very blue) and quantum yield (around 90%). However, we may notice in the absorption, a certain hypsochromic shift with the increasing of the number of substituents [).max absorption around 343-366 nm (for three substituents) and around 349-370 nm (for two substituents»).
Conclusions
We report herein a fast, efficient and straightforward method for MW preparation of highly fl uorescent derivatives containing the PD moiety. Remarkably, under MW irradiation the yields are much higher. sometimes substantially (by almost double) and. the amount of solvent used is at least 5-fold less. Presence of an ester or amide group in the position 7 of the pyrrolopyridazine skeleton increases the chemical yield. The fully aromatised pyrrolo [1,2-b) pyridazines are very intense blue emitters and have high quantum yields while pyrrolophthalazine compounds are still intense blue emitters but the quantum yield is negligible. A feasible explication for this behaviour is presented. A certain influence of the substituents concerning fl uorescence was found. those one at the position 7 being crucial for fluorescence. Again. feasible explications for this behaviour are presented. The number of the substituents from the pyrrolo ring doesn't seem to play an important role regarding fluorescence but. with the increase of the number of sUbstituents a certain hypsochromic shift in the absorption spectra was found.
Experimental section

General procedure
All reagents and solvents employed were of the best grade available and were used without further purification. The I H and 13 C NMR spectra and two-dimensional experiments 2D-COSY. 2D-HETCOR (HMQC). long range 2D-HETCOR (HMBC) were recorded on a Bruker Avance 400 DRX spectrometer at 400/100 MHz. Chemical shifts are given in parts per million (a-scale). coupling constants U) in hertz and downfield shift from internal tetramethylsilane (a 0.00 ppm). The IR spectra were recorded on an Ff-IR Shimadzu Prestige 84005 spectrophotometer in KBr. UV-vis spectra were recorded on a Shimadzu 1800 PC spectrophotometer in ethanol. chloroform. cyclohexane (spectroscopic grade) solution. Fluorescence measurements were perfonned on a Perkin-Elmer lS 50 fluorescence spectrophotometer. in the same solvents as for the UV-vis spectra. For the microwave irradiation we used an 800 W STAR SYSTEM-2 monomode reactor (CEM Corporation). Melting points were determined using an electrothermal apparatus and are uncorrected. Flash chromatography was performed with Aldrich 230-400 mesh silica gel. TLC was carried out on Merck silica gel 60-F-254 plates. Compounds la. 2b and 2h, were initially investigated by Wudl et al.;6 here we obtained these compounds classical by a modified pathway and also. using a new method. under MW. All the remaining compounds are new being synthetized by us. Some spectral data of compounds 3a,b and 5a-d were initially published by us in a Short Communication. 4.2.1. 5, 6, pYITolo [1,2-bjpyridazine (2U) . A mixture of cycloimmonium salt la (U7 g. 5 mmol) and dimethyl acetylenedicarboxylate (0.68 ml. 5.5 mmol) was suspended in anhydrous benzene. 40 mL under classical heating or 10 ml under MW irradiation. Then. triethylamine (O.77ml. 5.5mmol) was added. Under classical conditions. the solution was refluxed (oil bath) for 2 h. Under microwave heating. the solution was exposed to microwave for 5 min. Using MW irradiation. the best results were obtained using a constant irradiation power (20% from the full power of the magnetron. 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydro bromide and the clear solution was evaporated in vacuo to give the crude product. which was purified by flash chromatography (99/1 CI-:\zCh/ClbOH) to give 5,6,7-tri-(methoxycarbony/) pyrr% [1,2-bjpyridazil1e -5,6-di-( methoxycarbonyl ) pyrrolo [ 1 ,2-b jpyridazine (2b) . A mixture of cyC\oimmonium salt 1b (1.24 g. 5 mmol) and dimethyl acetylenedicarboxylate (0.68 ml. 5.5 mmol) was suspended in anhydrous benzene. 40 mL under classical heating or 10 ml under MW irradiation. Then. triethylamine (O.77ml. 5.5 mmol) was added. Under classical conditions. the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation. the best results were obtained using a constant irradiation power (20% from the full power of the magnetron. 800 W) and varying the temperature (the so-called 'power contro\'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product. which was purified by flash chromatography (99/1 CHzCh/CH30H) to give 7-ethoxy-5,6-di-(methoxycarbonyl) pyrrolo [1,2- . A mixture of cycloimmonium salt le (1.09 g, 5 mmol) and diethyl acetylenedicarboxylate (0.88 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power contra!'). TIle resulting mixture was filtered hot to remove triethylamine hydro bromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2Cb/G-bOH) to give the diethyl 7-carbamoylpynulo [1, pynulo [1,2-bjpyridazine-5,6-dicarboxylate (2d) . A mixture of cycloimmonium salt ld (1.49 g, 5 mmol) and dimethyl acetylenedicarboxylate (0.68mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 ml, 5.5 ml11Ol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full powerofthe magnetron, 800 W) and varying the temperature (the so-called 'power contro!'). The resulting mixture was filtered hot to remove triethylamine hydro bromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography(99/1 CH2CI2/CH30H) to give the dimethyl 7-(4-Jluorobenzoyl)pyrrolo [1,2-bjpyridazine -5,6- [J,2-bjpyridazine-5,6-dicarboxylate (2e) . A mixture of cycloimmonium salt le (1.57 g, 5 mmol) and dimethyl acetylenedicarboxylate (0.68 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power contral'). 'nle resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CI2/CH30H) to give the dimethyl 7- (4-chlorobenzoyl) pYlTolo [1, [1, . A mixture of cycloimmonium salt 1f (1.47 g, 5 mmol) and dimethyl acetylenedicarboxylate (0.68 mL, 5.5 mmol) was sllspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power ofthe magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH 2 Ci 2 /CH 3 0H) to give the dimethyl 7-( 4-methylbenzoyl)PYlYo[o [1,2-b jpyridazine-5.6-dicarboxylate . A mixture of cycloimmonium salt 1i (1.34 g, 5 mmol) and dimethyl acetylenedicarboxylate (0.68 mL, 5.5 mmol) was Sllspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydro bromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CIz/CH30H) to give the dimethyl . A mixture of cycloimmonium salt la (1.17 g, 5 mmol) and methyl propiolate (0.51 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then. triethylamine (0.77 mL. 5.5 mmol) was added. Under classical conditions. the solution was refluxed (oil bath) for 2 h. Under microwave heating. the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CI2/CH30H) to give 5,7-di-(methoxycarbonyl) -pyrrolo [1,2- [1,2-bjpyridazine (3b) . A mixture of cycloimmonium salt 1 b (1.24 g. 5 mmol) and methyl propiolate (0.51 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL. 5.5 mmol) was added. Under classical conditions. the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron. 800 W) and varying the temperature (the so-called 'power contro!'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CI2/CH30H) to give [1,2-bjpyridazine-5-carboxylate (3c) .
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7-Ethoxy-5-methoxycarbonylpyrrolo
Ethyl 7-carbamoylpyrrolo
A mixture of cycloimmonium salt le (109 g, 5 I11mol) and ethyl propiolate (0.56 mt, 5.5 mmol) was suspended in anhydrous benzene,40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 55 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CIz/CH30H) to give the ethyl 7-carbamoylpyrrolo [1,2-bjpylidazine-5- 4-f!uorobenzoyl) pynulo [1, . A mixture of cycloimmonium salt ld (1.49 g. 5 mmol) and ethyl propiolate (0.56 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then. triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20?'; from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CI2/CH30H) to give the ethyl 7- (4-f!uorobenzoyl) pyrrolo [1,2-bjpylidazine-5- 18 (dd, J=4.4, 9.2, IH: H 3 ), 7.19 (d, J=8.4, 8.8, 2H: HIl), 7.73 (s, IH: H6), 7.95 (dd, J=5.6, 8.4, 2H: HIO), 8.32 (dd, J=4.4, IH: H 4 ), 8.68 (dd, J=9.2, 1H: H2) ; 13C NMR (lMS, CDCb, 0, ppm): 14.5 (CH3 from 5 position), 60.5 (CH2 from 5 position), 105.5 (C 5 ), 115.7, 115.5 (d, J=21, CH), 117.7 (C3), 124.6 (C 6 ) , 126.5 (C 7 ), 128.1 (C 4 ), 132. 1, 132.0 (d,J=9, C1O) , 133.5 (C4a), 135.2 (C I 2), 144.3 (C2), 163.5 (C9), 164.1 (CO from 5 position), 182.9 (Cs, keto). 42, pyrrolo [1,2-bjpyridazine-5-carboxylate (3e) . A mixture of cycloimmonium salt le (1.57 g, 5 mmol) and ethyl propiolate (0.56 mL, 5.5 mmol) was suspended in anhydrous benzene. 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power contro!'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product. which was purified by flash chromatography (99/1 CH2C\2/CH30H) to give the ethyl 7- (4-chlorobenzoyl) pyrrolo [1,2-bjpyridazine-5- [I, . A mixture of cycloimmonium salt If (1.47 g, 5 mmol) and ethyl propiolate (0.56 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 rnL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product. which was purified by flash chromatography (99/1 CH2CIz/CH30H) to give the ethyl 7- (4-methylbenzoyl) pyrrolo [1,2-bjpyridazine-5- Under classical conditions. the solution was reflllXed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power contro\'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2Ch/CH30H) to give the pyrrolo [2,1-ajphthalazine-l,3- Under classical conditions, the solution was refluxed (oil bath) for 2 h. Under microwave heating, the solution was exposed to microwave for ~ min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power contro\'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99/1 CH2CI2jCH30H) to give 3-carbamoiIpYITolo [2,1-a] 42.17. 5, 6, pyridazine-7 -carboxamide (4b). A mixture of cycloimmonium salt le (1.09 g, 5 mmol) and acrylonitrile (0.36 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 mL, 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 3 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). The resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99{1 CH 2 CI 2 {CH 3 0H) to give 5, 6, pyridazine-7-carboxamide 4b (0.29 g, 31% (under classical heating) and 0.49 g, 52% (under microwaves» as a white solid, mp 158-159 cc. Found: C, 56.80; H, 5.22; N, 29.37. CgH lON40 (190) 2, 3, phthalazine -3-carboxamide (4c) . A mixture of cycloimmonium salt 1i (1.34 g, 5 mmol) and acrylonitrile (0.36 mL, 5.5 mmol) was suspended in anhydrous benzene, 40 mL under classical heating or 10 mL under MW irradiation. Then, triethylamine (0.77 m1., 5.5 mmol) was added. Under classical conditions, the solution was refluxed (oil bath) for 3 h. Under microwave heating, the solution was exposed to microwave for 5 min. Using MW irradiation, the best results were obtained using a constant irradiation power (20% from the full power of the magnetron, 800 W) and varying the temperature (the so-called 'power control'). TIle resulting mixture was filtered hot to remove triethylamine hydrobromide and the clear solution was evaporated in vacuo to give the crude product, which was purified by flash chromatography (99{1 CH2Ch/CH30H) to give 2, 3, 
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